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Models and the Clean Water Act  

ÅModels give us:

ÅScientific basis for regulatory decisions

ÅMathematical linkage between pollution and impacts

ÅIdentification of major and minor pollution sources 

ÅEstimated outcomes of different alternatives

ÅPrediction of future changes (e.g., population growth)



Characteristics of a good regulatory model

ÅModel framework includes the important processes and capabilities

ÅProcesses, equations, and assumptions are well documented 

ÅIncorporates all available input data

ÅThorough documentation of model development

ÅTransparency about limitations and uncertainty

ÅPeer review

ÅPublic review



{ŀƭƛǎƘ {Ŝŀ aƻŘŜƭΧ¢ȅǇƛŎŀƭ ƻǊ !ǘȅǇƛŎŀƭΚ

ÅAnswer: Both

ÅTypical
ÅMathematical equations linking nutrients and DO/pH

ÅNormal steps in model-building process

ÅAtypical
ÅLarge scale and complexity of Salish Sea (akin to Chesapeake Bay model)
ÅLonger development time and higher cost

ÅLimitations in estimates at smaller scales

ÅMore peer review and documentation than typical TMDL models



Salish Sea Model



Scientific Tool 

FVCOM + CE-QUAL-ICM
(Hydro)      (WQ)

Source:  PNNL



Matching patterns is a test 
of:

- Freshwater input volume
- Vertical mixing 
- Interbasinmixing

Source:  PNNL
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Surface Currents

Fraser River Eddy

Juan De Fuca Eddy

Source:  PNNL
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Saratoga Passage, Year 2006, Surface Layer

ÅPatterns are test of: 

ÅNutrient supply

ÅNutrient/Biomass/DO linkage

ÅSeasonal variation
Source:  PNNL



Model Uncertainty and Acceptance

ÅUncertainty
ÅFact of life in water quality modeling

ÅIdeal : perfect match with observations

ÅReality: irreducible model error

ÅModel Acceptance
Åbƻ ŦƛȄŜŘ ƴǳƳŜǊƛŎ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ άŀŎŎŜǇǘŀōƭŜέ ƳƻŘŜƭ ŜǊǊƻǊ

ÅWǳŘƎƳŜƴǘ ŎŀƭƭΧōȅ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƎŜƴŎȅ
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Salish Sea Model
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You are here

Getting to Acceptance



Where we are
ÅEcology has accepted the model for use in the nutrient project
Å/ŀƭƛōǊŀǘŜŘ ƳƻŘŜƭ ƻǊ άŎƻǊŜ ƳƻŘŜƭέ
ÅFinal reports on model development ςinput data, assumptions, calibration (plots 

and error stats), etc. 

ÅScenario Phase
Åά²Ƙŀǘ ƛŦέ ǎŎŜƴŀǊƛƻǎ
ÅIsolating source impacts ςά.Ŝǎǘ 9ǎǘƛƳŀǘŜǎέ
ÅMany model runs with specified source input changes
ÅGuided by policy goals and practical considerations

ÅNew questions about the core model?
ÅRe-opened and modified only for discovery of new information or substantial error



Models and Policy are refined together

ÅBuild the best model you can

ÅAsk scientists and stakeholders for ideas/info to improve it

ÅAccept model and start applying scenarios

ÅModel Scenarios and Policy Approaches are refined until final decision

Decision



Contact:  
Ben Cope
EPA Region 10
cope.ben@epa.gov


